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US 5597563 A 19970128 US 1995-573648 19951218 

PRIORITY APPLN. INFO. : US 1992-940640 19920904 

AB A method for inducing antigen-specific immune tolerance by depletion of 

resident thymic antigen presenting cells (APCs) and 

re-population of thymus with new APCs contg. the antigen for tolerance is 
described. The antigen is an alloantigen, xenoantigen or autoantigen, 



and 



the antigen presenting cells are dendritic 

cells. The depletion is achieved by administration of immunosuppressant 
e.g. cyclosporine, desoxyspergualine, rapamycin, or FK506, and 
the re-population is induced by growth factor e.g. growth hormone, 
somatomedin, or insulin-like growth factor 1. The method was used for 
treating autoimmune diseases, for preventing graf t-vs-host disease in 
allogenic bone marrow transplant, and for prolonging survival of skin 
allografts . 
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Donor pretreatment with methylprednisolone 
synergistically prolongs survival of cardiac 
allografts in sensitized rat recipients conditioned 
with rapamycin 

Schmidbauer, G. ; Homeyer, A.; Bohle, R. M. ; Grimm, 

Binder, J.; Kupiec-Weglinski , J.W. 

Department of Surgery, Justus-Liebig University, 

Giessen, Giessen, 35385, Germany 

Transplantation Proceedings (1997), 29(1/2), 607-608 
CODEN: TRPPA8; ISSN: 0041-1345 



PUBLISHER: Elsevier 
DOCUMENT TYPE: Journal 
LANGUAGE : English 

AB In rat heart allografts, pretreatment of the donor with 

methylprednisolone 

together with rapamycin treatment in the effector phase in 
sensitized rat recipients, abrogates accelerated rejection and 
synergistically prolongs cardiac allograft survival. This treatment 
decreased the transplant infiltration by host T-cytotoxic/suppressor and 
B-cells. This optimized methylprednisolone plus rapamycin 
treatment regimen increased cell proliferative immune responses to 
alloantigen, as detd. by mixed lymphocyte response, and decreased IgG and 
IgM responses in sensitized hosts. Such a striking therapeutic effect 

may 

result not only from the anticipated rapamycin- induced clonal 
anergy, but also from altered antigen presentation by 
. the transplanted organ after conditioning of the donor with 
methylprednisolone . 
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AB Many new agents are in or near clinical trials in organ transplantation. 
The small molecule antibioticlike drugs are inhibitors of key enzymes in 
T-cell signal transduction (calcineurin target of rapamycin 
[TOR], and inosine monophosphate dehydrogenase). Calcineurin inhibitors 
include cyclosporine microemulsion formulation generic cyclosporine 
preparations, and tacrolimus. Rapamycin (also known as 
sirolimus) acts on target of rapamycin to abrogate 

signals necessary for clonal expansion and is now in phase III. Recent 
trials of mycophenolate mofetil, an inhibitor of inosine monophosphate 
dehydrogenase, have shown that it reduces acute renal graft rejection 

when 

used with steroids and cyclosporine. New protein reagents in trials 
include polyclonal antilymphocyte antibodies, mouse monoclonal 
antibodies, 

"humanized" mouse monoclonals, and engineered proteins based on naturally 
occurring signalling molecules. Humanized antibodies against the 
interleukin-2 receptor are promising because humanized antibodies should 
combine low toxicity with the potential for long-term use. Engineered 



human proteins designed to block costimulatory molecules on 
antigen-presenting cells could have similar potential 

for low toxicity and extended use. These agents are designed to reduce 
acute rejection and the toxicity of the existing drugs and eventually 
improve long-term patient and graft survival. Organ transplant practice 
will probably change considerably as these agents become available. 
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AB Transforming growth factor beta 1 (TGF-beta 1) regulates leukocytes and 

epithelial cells. To determine whether the pleiotropic effects of 
TGF-beta 

1, a cytokine that is produced by both keratinocytes and Langerhans cells 
{LC), extend to epidermal leukocytes, we characterized LC (the epidermal 
contingent of the dendritic cell [DC] lineage) and 
dendritic epidermal T cells (DETC) in TGF-beta 1 null (TGF-beta 1 
-/-) mice. I-A+ LC were not detected in epidermal cell suspensions or 
epidermal sheets prepared from TGF-beta 1 -/- mice, and epidermal cell 
suspensions were devoid of allostimulatory activity. In contrast, 
TCR-gamma delta + DETC were normal in number and appearance in TGF-beta 1 
-/- mice and, importantly, DETC represented the only leukocytes in the 
epidermis. Immunolocalization studies revealed CDllc+ DC in lymph nodes 
from TGF-beta 1 -/- mice, although gp40+ DC were absent. Treatment of 
TGF-beta 1 -/- mice with rapamycin abrogated the characteristic 
inflammatory wasting syndrome and prolonged survival indefinitely, but 

did 

not result in population of the epidermis with LC. Thus, the LC 
abnormality in TGF-beta 1 -/- mice is not a consequence of inflammation 

in 

skin or other organs, and LC development is not simply delayed in these 
animals. We conclude that endogenous TGF-beta 1 is essential for normal 
murine LC development or epidermal localization. 
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AB Maintenance immunosuppressive drugs act by partially blocking 

rate-limiting steps in the immune response. The new maintenance 
immunosuppressive drugs are either inhibitors of de novo synthesis of 
nucleotides (purines or pyrimidines ) , or are immunophilin-binding drugs 
that inhibit signal transduction in lymphocytes. The new inhibitors of de 
novo nucleotide synthesis include mycophenolate mofetil (MMF) , mizoribine 
(MZ), brequinar (BQR) , and lef lunomide (LEF) . MMF and MZ act to inhibit 

novo purine synthesis, by inhibition of inosine monophosphate 
dehydrogenase (IMPDH) . They create a selective immunodeficiency in T and 



de 



B 



MMF 
MZ 



lymphocytes. MMF is hydrolyzed to mycophenolic acid (MPA) , an 
uncompetitive inhibitor of IMPDH. MPA reduces the pools of guanine 
nucleotides, and increases some adenine nucleotides, inhibiting the cell 
cycle. Thus the number of specific effector T and B lymphocytes is 
reduced 

by limiting clonal expansion. MZ is a competitive inhibitor of IMPDH, 
which creates a similar defect. The relative clinical effectiveness of 

versus MZ is not known. MMF has been approved in a number of countries; 

has been approved in Japan. The inhibitors of de novo pyrimidine 
synthesis 

(BQR, LEF) act on the enzyme dehydroorotate dehydrogenase. Neither is 
currently in clinical trials in transplantation. The new 
immunophilin-binding drugs inhibit either the calcium-dependent 
phosphatase calcineurin (CN) [tacrolimus (or FK-506) and the 
microemulsion 

form of cyclosporine (CsA)] or signaling from growth factor receptors [ 
rapamycin ( sirolimus ) ] . Tacrolimus binds to FK binding 

protein-12 (FKBP-12) to create a complex that inhibits CN. CsA binds to 
cyclophilin to create a complex that inhibits CN. Inhibition of CN 
prevents activation of cytokine genes in T cells. The relative clinic 
effectiveness of tacrolimus versus microemulsion CsA is unknown. 
Rapamycin inhibits signaling from growth factor receptors, such as 
IL-2R. Rapamycin binds to FKBP to create a complex that engages 
proteins called TOR (target of rapamycin), or RAFT ( 
rapamycin and FKBP target), which may be kinases. The result is a 
block in the ability of cytokine receptors to activate cell cycling, 
interfering with clonal expression. Deoxyspergualin, a parenteral drug in 
development for induction or antirejection therapy, may inhibit 
intracellular chaperoning by Hsc70, a member of the heat shock protein 



family. It may have its principal effect by inhibiting the activation of 
transcription factor NF- kappa B in antigen-presenting 
cells and monocytes. 
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WO 1992-US7620 19920904 
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AB Antigen-specific immune tolerance is induced by depletion of resident 
thymic antigen presenting cells (APCs) (e.g., with an 

immunosuppressive agent) and re-population of the thymus with new APCs 
contg. the antigen for tolerance. The recipient animal is further 
administered a thymic regeneration agent (e.g., a growth factor). Rat 
allogeneic skin grafts survived longer when 1st being treated with 
cyclosporine and then receiving dendritic cells from the skin 
graft donor strain along with recombinant human IGF-1. Both enhancement 
of thymic regeneration {with IGF-1) and dendritic cells were 
essential for prolongation of the skin graft survival. 
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AB BACKGROUND. T cells that receive T-cell antigen receptor signals but do 
not undergo mitosis become unresponsive to subsequent antigenic 
stimulation. This can be achieved by antigen 

presentation to T cells in the absence of critical costimulatory 
signals from antigen-presenting cells (APC) or in the 
presence of the antiproliferative drug rapamycin. In mice, 
peritransplant infusion of adherent APC-depleted splenocytes, which do 

not 

provide costimulatory signals to T cells in vitro, leads to T-cell 
unresponsiveness in vivo and specifically prolongs the survival of skin 
grafts that express the major histocompatibility complex (MHC) molecules 
expressed by the transfused cells. Our goal was to determine whether in 
vivo infusion of adherent APC-depleted donor peripheral blood mononuclear 
cells (PBMC), with or without rapamycin, induces prolonged 
kidney allograft survival in a large animal model. METHODS. MHC 
homozygous 

inbred miniature swine (SLAcc) were transfused with dendritic 
cell-monocyte-depleted (GlO-passed) PBMC (2.5 x 10(8) cells) from MHC 
disparate 'SLAdd donors, with and without three peritransf usion infections 
of rapamycin (0.25 mg/kg/day intramuscularly) the day before, 
the day of, and the day after the transfusion. SLAcc recipients received 
an SLAdd kidney transplant 6 days later. No posttransplant 
immunosuppression was given. RESULTS. In contrast to donor-specific whole 
blood transfusions, which uniformly resulted in sensitization and 
hyperacute rejection (less than 1 day), renal allograft survival in 
animals that received a transfusion of GlO-passed PBMC from their 
eventual 

kidney donor was similar (mean, 8.1 +/- 4.5 days) to untreated controls 
(mean, 7.8 +/- 5.0 days). Pretransplant rapamycin alone also had 
no effect on survival (mean, 7.7 +/- 8.1 days) versus controls. The 
combination of GlO-passed blood and peritransf usion rapamycin, 
however, increased survival significantly (mean, 27.3 +/- 10.4 days) (p = 
0.01 versus untreated recipients or recipients of only GlO-passed PBMC; p 
= 0.03 versus recipients of rapamycin alone). CONCLUSIONS. 
Pretransplant transfusion with costimulator-def icient donor PBMC plus 
peritransfusion rapamycin treatment, but neither alone, prolongs 
renal allograft survival in pigs without posttransplant 
immunosuppression . 

This strategy, once optimized, may be applicable to human transplant 
tolerance . 
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FK506 and cyclosporin A each inhibit antigen-specific 
signaling in the T cell line 171 in the absence of a 
calcium signal. 
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Antigen-specific signal transduction leading to IL2 induction and 
secretion in the T cell line 171 is augmented by association of p561ck 
with CD4. Although no change in cytoplasmic calcium level ([Ca2+]i) was 
detectable during antigen-specific signal transduction of 171-CD4+ cells, 
IL2 induction was inhibited by FK506 and CsA. Since these drugs are 
thought to act selectively by inhibiting calcineurin, a 
calcium-calmodulin-dependent protein phosphatase associated with 
activation of the IL2 promoter, we considered the possibility that 
calcineurin is cons titutively active in 171 cells. However, we found no 
evidence for this because PMA failed to supplement any putatively active 
calcineurin to induce IL2 secretion. We suggest that IL2 secretion 
induced 

by antigen presentation to TCR/CD4/p561ck requires an 
FK506 and cyclosporin A-sensitive step which may be independent of 
calcium 

signaling. Rapamycin did not inhibit IL2 secretion induced by 
TCR/CD4/p561ck, emphasizing the specific action of FK506 and cyclosporin 
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Anti-CD28 antibody- and IL-4-induced human T cell 
proliferation is sensitive to rapamycin. 
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Laboratory of Nephrology and Transplantation Immunology, 
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RAPA) is a potent immunosuppressant. In this study we 



investigated the effect of RAPA on T cell proliferation triggered by 
various stimuli in an in vitro human model. The proliferation of T cells 
stimulated via an alternative pathway using phorbol myristate acetate 
(PMA) and anti-CD2 8 antibody (alpha CD28) in the absence of 
antigen-presenting cells (APC) was strongly inhibited by 

RAPA. T cell proliferation provoked via a combination of CD3/TCR and CD28 
pathways using anti-CD3 antibody (alpha CD3) plus alpha CD28 was also 
inhibited by RAPA in the presence of APC. The mitogen 
(phytohaemagglutinin 

(PHA) or alpha CD3) -induced up-regulation of expression of the IL-2 
receptor alpha chain (IL-2R alpha) and the IL-4 receptor (IL-4R) was 
sensitive to RAPA. This suggests that RAPA's interference with the IL-2 
and IL-4 autocrine loops during T cell activation might contribute to 
RAPA's overall immunosuppressive effect. We have further demonstrated in 

a 

two-stage culture system that RAPA strongly inhibited IL-4-stimulated 
proliferation of T cells, the latter being either pretreated with alpha 
CD3 in the presence of APC, or with PMA plus alpha CD28 in the absence of 
APC. The result suggests that the Ca++ influx during the pretreatment is 
not obligatory for T cells to achieve IL-4 responsiveness. The results 
also indicate that RAPA's antiproliferative effect on IL-4-stimulated T 
cells is not contingent on the various mechanisms of cell priming. 
Therefore, RAPA's major target is probably at the second stage after the 
priming. Our study has extended current knowledge about the effect of 



RAPA 



on human T cells. 
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AB The incubation of HKLM and 5A9 T cells with drug-pretreated macrophages 
resulted in significant suppression of antigen-induced T-cell 
proliferation. This suppression occurred regardless of whether 
macrophages were treated with FK 50 6, CyA, or rapamycin. The 
nonspecific proliferation of splenocytes to ConA was also inhibited in 
cocultures contg. drug-treated macrophages indicating our inability to 
wash drug from out of our system. Results confirm previous studies by 
others in which a significant suppression of the T-cell response to 
antigen was obsd. when the cells were cocultured with macrophages 
pretreated with CyA. These latter studies however, gave little credence 
to the possibility of drug carry over. 
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refs. discussing phagocytosis of apoptotic cells by 
ic cells and generation of MHC class I/peptide complexes, 
T-cells by dendritic cells. 
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AB Dendritic cells, but not macrophages, efficiently phagocytose apoptotic 

cells and cross-present viral, tumor, and self-antigens to CD8 (+) T 
cells . 

This in vitro pathway corresponds to the in vivo phenomena of 
cross -priming and cross-tolerance. Here, we demonstrate that phagocytosis 
of apoptotic cells is restricted to the immature stage of dendritic cell 
(DC) development, and that this process is accompanied by the expression 
of a unique profile of receptors, in particular the alphavbetaS integrin 
and CD36. Upon maturation, these receptors and, in turn, the phagocytic 
capacity of DCs, are downmodulated. Macrophages engulf apoptotic cells 
more efficiently than DCs, and although they express many receptors that 
mediate this uptake, they lack the alphavbetaS integrin. Furthermore, in 
contrast to DCs , macrophages fail to cross-present antigenic material 
contained within the engulfed apoptotic cells. Thus, DCs use unique 
pathways for the phagocytosis, processing, and presentation of antigen 
derived from apoptotic cells on class I major histocompatibility complex. 
We suggest that the alphavbetaS integrin plays a critical role in the 
trafficking of exogenous antigen by immature DCs in this cross-priming 
pathway. 
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Dendritic cells phagocytose 

apoptotic melanoma cells and induce cytolytic and 
proliferative T cell responses. 
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AB Dendritic cells (DCs) phagocytose apoptotic 

influenza-infected monocytes and cross-present influenza antigen to CD8+ 

T 

cells, generating a specific CTL response. We investigated whether 
apoptotic melanoma cells, presented by this mechanism, can lead to CTL 
responses to tumor-associated antigens and melanoma cells. Apoptotic 
HLA-A2- MEL-397 melanoma cells were internalized by HLA-A2 + immature 
monocyte-derived DCs but failed to induce maturation of DCs. When exposed 
to interleukin 6, interleukin lbeta, tumor necrosis factor alpha, and 
prostaglandin E2, DCs containing apoptotic MEL-397 cell material matured 
normally [cross-presenting DCs (cp-DCs)]. Autologous CD8 + CTL lines 
generated with cp-DCs produced tumor necrosis factor when stimulated with 
HLA-A2 -binding immunodominant peptides from Mel anA/ MARTI and MAGE- 3 
(expressed by MEL-397 cells) but not tyrosinase {absent in MEL-397) , T2 
target cells loaded with the respective peptides were lysed by these cell 
lines, although to a lesser extent than by CTL lines generated in the 
presence of mature DCs and peptides from melanoma-associated h antigens. 
In contrast, lines generated with cp-DCs lysed HLA-A2+ MEL-526 melanoma 
cells or allogenic HLA-A2+ cp-DCs efficiently, whereas the CTL generated 
with DCs and peptides had little lytic activity. Mature DCs containing 
apoptotic tumor cells may thus represent an alternative approach for the 
therapy of malignant tumors. 
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AB Autoantibody synthesis accompanies many idiopathic chronic inflammatory 
diseases. Autoantibody assays are useful diagnostic tools. However, 
autoantibodies against intracellular components cannot cause the 
destruction of an intact cell under normal conditions. Epitope mapping of 
recombinant proteins has defined the principal antigenic determinants 

are recognized by various autoantibodies. One aim of these studies has 
been to identify regions of autoantigens that might cross react 
antigenically with environmental pathogens. However, the results have 

inconclusive, because most antibodies recognize complex three-dimensional 
structures that depend upon protein folding. It has proven very difficult 
to pinpoint a particular amino acid sequence that constitutes an entire 
autoantibody epitope. T lymphocytes, as opposed to antibodies, recognize 
short linear peptides bound to class I or class II major 
histocompatibility complex (MHC) molecules. Interstitial tissue 
macrophages and dendritic cells, that ingest 
apoptotic cells, may have access to peptides derived from 

sequestered cytosolic antigens. A few hundred peptide molecules loaded on 

antigens of dendritic cells can activate antigen-specific T helper 
cells. Cytokines released from activated T lymphoblasts may cause damage 
to adjacent normal cells, and can help B lymphocytes to proliferate and 
differentiate into plasma cells. Hence, recent epitope mapping studies of 
self-antigens have focused on autoreactive T lymphocytes, rather than 
autoantibodies. 
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T cell activation requires both Ag/MHC recognition and costimulatory 
signals. The present studies were designed to test whether the loss of 
tolerance to myelin basic protein (MBP) requires costimulation by 
members of the B7 receptor family. CTLA-4lg, a fusion protein ligand for 
B7-1 and B7-2, was used to assess the role of B7-mediated costimulation 

chronic relapsing experimental allergic encephalomyelitis ( EAE) induced 



AB 



in 

by 



after 



the transfer of MBP specific T cell lines. In adoptively transferred EAE, 
administering CTLA-4Ig to donor mice or during in vitro activation of MBP 
specif ic-T cells resulted in diminution of clinical disease. The presence 
of CTLA-4Ig during both the immunization and in vitro activation stages 
was most effective in preventing clinical signs of disease. This 
diminution in clinical disease was paralleled by a decreased 
proliferative 

response and reduced production of IL-2 and IL-4, but not IFN-gamma, 

antigenic stimulation of encephalitogenic T cells in vitro. In contrast, 
CTLA-4lg treatment of recipient animals after the transfer of 
MBP-activated T cells affected neither disease course nor severity. These 
results indicate that additional costimulatory pathways may be involved 

established EAE, or that some cells are independent of costimulation or 
alternatively, that CTLA-4Ig does not enter brain parenchyma in 
therapeutic concentrations. Thus, we conclude that costimulation provided 
by B7 molecules plays a major role in the development of encephalitogenic 
T cells and m the establishment of chronic relapsing EAE, a prototypic 
CD4+ T cell-mediated autoimmune disease. 
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AB CD8+ cytotoxic T lymphocytes (CTLs) mediate resistance to infectious 
agents and tumors. Classically, CTLs recognize antigens that are 
localized in the cytoplasm of target cells, processed and presented as 
peptide complexes with class I mols. of the major histocompatibility 
complex (MHC) . However, there is evidence for an exogenous pathway 
whereby antigens that are not expected to gain access to the cytoplasm 

presented on MHC class I mols. The most dramatic example is the in vivo 
phenomenon of cross-priming: antigens from donor cells are acquired by 
bone marrow-derived host antigen-presenting cells (APCs) and presented on 
MHC class I mols. Two unanswered questions concern the identity of this 
bone marrow-derived cell and how such antigens are acquired. Here the 
authors show that human dendritic cells, but not macrophages, efficiently 
present antigen derived from apoptotic cells, stimulating class 
I-restricted CD8+ CTLs. The authors' findings suggest a mechanism by 
which potent APCs acquire antigens from tumors, transplants, infected 
cells, or even self-tissue, for stimulation or tolerization of CTLs. 
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AB BACKGROUND: Chimerism, produced by the two-way migration of cells between 
graft and host, is a proposed mechanism by which tolerance occurs. The 
appearance of donor/recipient chimeras in tolerant ACI to Lewis rat 
heterotopic renal transplants was assessed in peripheral blood leukocytes 
using flow cytometry after staining with monoclonal antibodies. MATERIALS 
AND METHODS: ACI and Lewis rats were used as donor and recipient, 
respectively, after Rapamycin and Cyclosporin immunosuppression 
with or without donor blood or bone marrow transfusion. ACI and Lewis 
animals were also used for isograft and single-kidney controls. Animals 
were sacrificed at various time points after initial operation. Flow 
cytometry was performed on isolated peripheral blood leukocytes at 
sacrifice. Histologic and functional data were also obtained. The 
monoclonal antibody panel included RT1 (a) (ACI, MHC I) combined with CD2, 
CD4, CD8, CD16, and CD25 or RTl(a,c) (bone marrow chimeras). RESULTS: 
RTl(a)+, CD8+ cells were transiently present in the peripheral blood 
leukocytes of Lewis recipients with the exception of allogeneic bone 
marrow recipients. No significant number of RTl{a)+, CD16+ ( " 
dendritic" cell-line) chimeras was seen. Veto cells <RTl(a,c)+) 
were transiently present in the bone marrow recipients, but they did not 
lead to improved outcome. Furthermore, no correlation was made between 
histologic tolerance and any of these donor-derived cells. CONCLUSION: 
Donor/recipient chimerism, and the veto cell phenomenon are not 
operational tolerance mechanisms in this stringent model of ACI to Lewis 
rat renal transplantation. 
Copyright 1998 Academic Press. 
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AB T cell activation is enhanced by the costimulatory interaction of B7 on 
antigen-presenting cells and CD28 on T cells, resulting 
in long-term T cell proliferation, differentiation and production of 

large 

amounts of cytokines, such as interleukin (IL)-2. CTLA-4 is a 
co-stimulation receptor that shares 31% homology with CD28 and binds B7 
family members with higher affinity. CTLA-4 is transiently expressed 
intracellularly and on the cell surface following activation of T cells. 
We have studied the kinetics of CTLA-4 expression and the effects of 
dexamethasone on CTLA-4 expression during T cell activation in cultures 

of 

mouse spleen cells stimulated by a mixture of immobilized anti-CD3 and 
anti-CD28 monoclonal antibodies (anti-CD3/CD2 8 mAb) or concanavalin A 
(ConA) . CTLA-4 expression peaked on day 2 and returned to background 
levels after 7 days. Dexamethasone was found to potentiate CTLA-4 
expression in a dose-dependent manner with an EC50 effective 
concentration 

50%) of about 10 (-8) M. In contrast, other immunosuppressive agents, such 
as rapamycin or cyclosporin A had no or an inhibitory effect on 
CTLA-4 expression, respectively. Dexamethasone also stimulated CD28 
expression, but inhibited IL-2R expression during anti-CD3/CD28 
mAb-induced mouse splenic T cell activation. Western blot analyses of 
lysates of activated mouse T cells showed that dexamethasone increased 
CTLA-4 protein levels twofold during anti-CD3/CD2 8 mAb-induced 
activation. 

Dexamethasone also enhanced CTLA-4 messenger RNA twofold as quantified by 
ribonuclease protection assay. The effects of dexamethasone on CTLA-4 
expression were glucocorticoid-specif ic and completely inhibited by the 
glucocorticoid receptor antagonist mifepristone (RU486) , indicating that 
the effect of dexamethasone on CTLA-4 expression is mediated through the 
glucocorticoid receptor. In conclusion, the immunosuppressive agent 
dexamethasone actually stimulates CTLA-4 expression, which is involved in 
downregulation of T cell activation. 
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Methods and agents are provided to decrease or increase the migration of 
dendritic cells for the suppression or enhancement, resp., of the 
development of immunity and the immune response, by modulating the 
dendritic cell membrane proteins p-glycoprotein (MDR-1 ) and tissue 
factor. Agents which suppress migration have utility in the treatment of 
immunol. -mediated and inflammatory diseases, e.g. graft rejection, 
contact 

dermatitis, seasonal allergies, asthma, and food allergies. Agents which 
enhance migration are useful for increasing the effectiveness of 
vaccines . 

Agents are also disclosed which enhance the migration of monocytes, 
useful 

in the treatment of chronic inflammatory diseases. Methods are also 
provided for identifying useful agents by measuring the effect on 
dendritic cell migration of agents which modulate p-glycoprotein 
and tissue factor activity, as well as the effect of agents on monocyte 
migration . 

REFERENCE COUNT: 8 THERE ARE 8 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE 

FORMAT 
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AB The development of immunosuppressive agents reflects the progress in 
understanding the cellular and molecular mechanisms which mediate 
allograft rejection. Six paradigms represent the evolution of 
immunosuppressive strategies for organ transplantation. The proliferation 
paradigm advances agents which interrupt lymphocyte cell division 
(azathioprine, cyclophosphamide, mycophenolic acid) . The depletion 
paradigm conscripts drugs that bind to lymphocyte cell surface markers, 
thereby producing cell lysis and/or inactivation (polyclonal AT GAM and 
thymoglobulin, and monoclonal OKT3 antilymphocyte antibodies) . The 
cytokine paradigm uses agents that interrupt lymphocyte maturational 
events; eg, synthesis (calcineurin inhibitors: cyclosporine/tacrolimus ) , 
binding to surface receptors (anti-CD25 mAbs), or signal transduction 
phases of cytokine stimulation (sirolimus) . The introduction of 
calcineurin inhibitors markedly reduces the rate of acute rejection 
episodes and increases short-term graft survival rates; nephrotoxicity 

chronic allograft attrition remain as unanswered challenges. The 
cyclosporine A (CsA) sparing property of sirolimus permits the 
use of lower exposure to calcineurin agents, allows for early withdrawal 
of steroid therapy, and may delay allograft senescence. Furthermore, the 
combination of SRL with anti-IL-2R mAbs proffers an induction approach 
which allows prolonged periods of holiday from calcineurin inhibitors. To 
address the tissue nonselectivity of the calcineurin and mTOR inhibitors, 
which presumably causes the drug toxicities, new agents are being 
developed to selectively inhibit the T cell target Janus Kinase 3. In the 
costimulation paradigm, the accessory signals generated by antigen 
-presenting cells are interrupted by distinct agents: the 
receptor conjugate CTLA4 -immunoglobulin and anti-B7 or anti-CD40 ligand 
mAbs. Another set of drugs (selectin blocking agents, anti-ICAM-1 
antisense deoxy oligonucleotides, and the lymphocyte homing inhibitor 
FTY720) seeks to modulate the ischemia-reper fusion injury, which 
exacerbates cytokine-mediated events in the donor and the subsequent 
procurement injury and may also accelerate the progression of transplant 
senescence. Finally, the transplantation tolerance paradigm is based on 
the development of strategies which distort alloimmune recognition by 
antigen reactive cells (MHC peptides or proteins), produce anergy 
(costimulation blockers), functional inactivation, or deletion of 



and 



antigen-reactive cells (donor bone marrow infusions and gene therapy) . 
Presently, the optimal immunosuppressive strategy uses combinations of 
agents that act in synergistic fashion to provide the potency, freedom 
from toxic reactions, convenience of administration, and cost appropria 
for the individual patient. 
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AB BACKGROUND: Most immunosuppressants have a narrow margin between efficacy 
and side effects. A major goal in the development of immunomodulatory 
strategies is the discovery of combinations of drugs exerting synergistic 
immunomodulatory effects. The active form of vitamin D, l,25(OH)2D3, is 

an 

immunomodulator that interacts with T cells but mainly targets 
antigen-presenting cells. We have demonstrated synergism 
between l,25(OH)2D3 and cyclosporine, rapamycin, and FK506. The 
aim of this study was to investigate whether this synergism could be 
observed with other immunosuppressants {mycophenolate mofetil, 
leflunomide, and the methylxanthine A802715) and whether analogs of 
l,25(OH)2D3 share this synergistic capacity in vivo. METHODS: In vitro, 
the median effect analysis was applied to the inhibition of 
phytohemagglutinin A-induced lymphocyte proliferation. In vivo, synergism 
between analogs of l,25(OH)2D3 and cyclosporine or mycophenolate mofetil 
was evaluated in experimental autoimmune encephalomyelitis. RESULTS: In 
vitro, all combinations with l,25(OH)2D3 were synergistic. The strongest 
synergism was seen with the inhibitors of interleukin 2 secretion, 
cyclosporine and FK506 (indexes 0.16 and 0.27, respectively). The weakest 
synergism was observed in combinations using A802715, a second-signal 
inhibitor (index 0.52), or the nucleotide synthesis inhibitor 
mycophenolate mofetil (index 0.43). In vivo, analogs of l,25(OH)2D3 share 
the in vitro-observed synergism with l,25(OH)2D3. Moreover, the 
differences in synergism with different immunomodulators were also 
present 

in vivo, where the best synergism was again seen in combination with 
cyclosporine (up to 100% paralysis protection). CONCLUSIONS: These data 
confirm that l,25(OH)2D3 and its analogs are potent dose-reducing drugs 
for other immunomodulators, making them potentially interesting for 
clinical use in autoimmunity and transplantation. 
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We have reported previously that the cytolytic activity of murine CD8(+) 
cytotoxic T lymphocytes (CTL) specific for HIV-1 gpl60 envelope 
glycoprotein was markedly inhibited by brief exposure to the free minimal 
antigenic peptide (1-10: lOmer peptide from gpl60) by direct binding to 
class I MHC molecules of specific CTL in the absence of antigen- 
presenting cells (APC) . Here, we show that treatment of such CTL 
with the peptide induced not only the inhibition of cytolytic activity 



AB 



but 



lost 



also IL-2Rbeta down-modulation, followed by the inhibition of 
IL-2-dependent growth. The peptide-mediated inhibition and restoration of 
expression of IL-2Rbeta were well correlated with changes in both 
cytolytic activity and IL-2-dependent growth of the CTL. Since enzymatic 
activity of granzyme B, and mRNA expression of granzyme B and perforin 
were significantly reduced in peptide-treated CTL, the inhibition of 
cytolytic activity was mainly caused by the exhaustion of cytolytic 
molecules. Moreover, treatment of the CTL with the epitopic peptide 
resulted in production of high levels of IL-2, IFN-gamma, tumor necrosis 
factor-alpha and MlP-lbeta in the culture supernatant. Maximum amounts of 
cytokines were obtained in the culture supernatant when the level of 
cytolytic activity was the lowest. Thus, although the CTL temporarily 

their cytolytic activities, they simultaneously gained the abilities to 
produce cytokines for activation of various -cell populations. These 
changes induced by free antigenic peptide in CD8(+) CTL reveal an 
interesting counter-regulation between their cytolytic activities and 
cytokine production. 
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AB Rapamycin (Rapa), a recently introduced immunosuppressive drug, 

seems to be effective in preventing acute allograft rejection. Although 
its antiproliferative effect on T lymphocytes has been investigated 
extensively, its effect on the initiators of the immune response, the 
dendritic cells (DCs), is not known. Therefore, the effect of Rapa 
on monocyte- (mo-DCs) and CD34 (+) -derived DCs in vitro but also on other 
myeloid cell types, including monocytes and macrophages, was examined. 

The 

present study shows that Rapa does not affect phenotypic differentiation 
and CD40L-induced maturation of mo-DCs. However, Rapa dramatically 
reduced 



by 



cell recovery (40%-50%). Relatively low concentrations of Rapa (10 (-9) M) 
induced apoptosis in both mo-DCs and CD34 ( + ) -derived DCs, as visualized 



phosphatidylserine exposure, nuclear condensation and fragmentation, and 
DNA degradation. In contrast, Rapa did not affect freshly isolated 
monocytes, macrophages, or myeloid cell lines. The sensitivity to 
Rapa-induced apoptosis was acquired from day 2 onward of mo-DC 
differentiation. Rapa exerts its apoptotic effect via a reversible 
binding 

to the cytosolic receptor protein FKBP-12, as demonstrated in competition 
experiments with FK506, which is structurally related to Rapa. Partial 
inhibition of Rapa-induced apoptosis was obtained by addition of 
ZVAD-fmk, 

which implies caspase-dependent and caspase-independent processes. The 
fact that Rapa exerts a specific effect on DCs but not on monocytes and 
macrophages might contribute to the unique actions of Rapa in the 
prevention of allograft rejection and other immune responses. 
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AB Acute graft-vs-host disease (GVHD) is a major obstacle to safe allogeneic 
hematopoietic stem cell transplantation (HSCT) , leading to a significant 
morbidity and mortality. GVHD occurs when transplanted donor T 
lymphocytes 

react to foreign host cells. It causes a wide variety of host tissue 
injuries. This review focuses on the pathobiological basis, clinical 
aspects, and current management strategies of acute GVHD. Afferent phase 
of acute GVHD starts with myeloablative conditioning, i.e., before the 
infusion of the graft. Total-body irradiation (TBI) or high-dose 
chemotherapy regimens cause extensive damage and activation in host 
tissues, which release inflammatory cytokines and enhance recipient major 
histocompatibility complex (MHC) antigens. Recognition of the foreign 

host 

antigens by donor T cells and activation, stimulation, and proliferation 
of T cells is crucial in the afferent phase. Effector phase of acute GVHD 
results in direct and indirect damage to host cells. The skin, 
gastrointestinal tract, and liver are major target organs of acute GVHD. 
Combination drug prophylaxis in GVHD is essential in all patients 
undergoing allogeneic HSCT. Steroids have remained the standard for the 
treatment of acute GVHD. Several clinical trials have evaluated 
monoclonal 

antibodies or receptor antagonist therapy for steroid-resistant acute 
GVHD, with different successes in a variety of settings. There are some 
newer promising agents like mycophenolate mofetil, glutamic 
acid-lysine-alanine-tyrosine (GLAT) , rapamycin, and trimetrexate 
currently entering in the clinical studies, and other agents are in 
development. Future experimental and clinical studies on GVHD will shed 
further light on the better understanding of the disease pathobiology and 
generate the tools to treat malignant disorders with allogeneic HSCT with 
specific graft-vs-tumor effects devoid of GVHD. 
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AB The authors disclose methodol . for modulating the cellular immune 
response 

to a pre-selected antigen, either ex vivo or in vivo, whereby 
dendritic cell maturation is permitted to occur in the absence (or 
presence) of effective CD4+ T-cell help. The authors also disclose that 
phagocytosis by dendritic cells was mediated via 

.beta. 5-integrin. In one example, the authors demonstrate that an 
anti-influenza cytotoxic T-cell response was enhanced on incubation of 
syngeneic T-cells with dendritic cells and apoptotic monocytes 
infected with influenza A virus. In a second related example, 
anti-influenza cytotoxic T-cell response was suppressed on incubation of 
syngeneic CD8+ T-cells with dendritic cells in the absence of 
T-cell help. 
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DETD There are several pathological conditions in which 

T-cell proliferation/ stimulation is suppressed, and in 
which the allo-stimulatory accessory cell function may 
be inhibited. These conditions include, but are not 
limited to inflammation, inflammatory diseases (e.g., 
inflammatory. . . immune 

response mediated by T-cells in HIV seropositive 
individuals is depressed or absent. This loss of T-cell 
stimulatory function of APCs (accessory cells, dendritic 
cells, and macrophages), has been reported by some 
groups to accompany HIV infection and has been 
hypothesized to be one of the primary mechanism by which 
the virus induces the suppression of systemic immunity 
which defines AIDS. The reduction in the number of CD4+ 
T-cells, loss of recall antigen response, and the 
failure to properly respond to infectious disease, have 
all been linked to virally compromised accessory. 
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DETD ... such a manner that the responding cell is either 
activated, , anergized or killed, Traditional stimulator 
cells include professional antigen presenting cells (APC; 
e.g., dendritic cells, macrophages and B cells), According 
to the present invention, stimulator cells can also include 
a cell having a T cell veto. . . to herein as a T 
cell) , 

A responding cell includes any cell capable of being 
activated by a stimulator cell, Traditional responding 
cells include CD4-CD8+ (CD8+) , CD4+CD8+1 CD4 
-CD8-1 CD4+CD8- 

(CD4+) w a@ and y6 T cells, According to the present 
invention, responding cells can also include B lymphocytes 

(also referred to herein. . . measuring cell death (e,g, 
apoptosis assays). Pref erably, a responding cell of the 
present invention includes a T cell, in particular a naive 

CD4+ of CD8+ T cell, 
Activation of a responding cell refers to induction of 
signal transduction pathways in the responding cell 
resulting in production of cellular products (e.g., 
interleukin-2) by that cell. Anergy refers to the 
diminished- reactivity by a responding cell, 
Embodiments of the present invention include a novel 
T cell veto molecule having at. 
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Provided herein is the discovery of a novel mechanism by which the 
ability of antigen 

presenting cells to stimulate T-cell function is inhibited by 
the formation of immunosuppresive 
complexes comprising the antigen presenting cell 
membrane-associated 'beta'glycan and cytokine 

TGF-'beta*. Also provided are methods for restoring T-cell stimulatory 
function of antigen 

presenting cells of an individual, having such function 
suppressed by * beta ' glycan-TGF- ' beta 1 

complex formation, by either removing TGF-'beta* from the cell surface 
of the antigen presenting 

cells, removing ' beta * -glycan or 'beta'glycan complexed to TGF-'beta' 
from the cell surface of the 

antigen presenting cells, or by contacting the 
antigen presenting cells with one or more 
antigen 

presenting cell activating factors which overcome the 
suppression of the T-cell stimulatory function 
of antigen presenting cells. 

TGF-0 mediated immunosuppression is believed to 
play a role in several pathological conditions. Tumors 
that actively secrete TGF-fl can inhibit or suppress 
CD 4 + 

helper T cell activity, wherein such suppression can be 
overcome by the addition of neutralizing antibodies to 
TGF-fl {Ruscetti et al . , 1993, supra).. . . 

Thus, there is a need to identify and overcome 
defects in APCs, and/or TGF-0 mediated suppression of 

CD4+ helper T cell activity, observed in pathological 
conditions. Methods for overcoming such defects and/or 



suppression offers new therapeutic approaches for these 
pathologic conditions. 

It is another object of the present invention to 
provide methods directed to overcoming TGF-0 mediated 
suppression of CD4+ helper T cell activity observed 

in 

certain pathological conditions, 
invention to 

provide in vitro methods for 'overcoming defects in or 
the loss of T-cell stimulatory function of APCs, and/or 
overcoming TGF-fl mediated suppression of CD4+ 
helper T 

cell activity, observed in 1 certain pathological 
conditions . 

invention to 

provide in vivo method for overcoming defects in or the 
loss of T-cell stimulatory function of APCs, and/or 
overcoming TGF-# mediated suppression of CD4+ helper 
T 

cell activity, observed in certain pathological 
conditions . 

mean either or 

collectively all, of the three mammalian isotypes 
including TGF-01, TGF-02, and TGF-#3, as all three 
isotypes have been shown to suppress the APC function of 
stimulating CD4+ helper T cell activity. 

and anti-Oglycan antibody) 
EXAMPLE 1 

This example illustrates that (a) the flglycan on 
APCs binds to TGF-fl; and (b) the APC function of 
stimulating CD4+ helper T cell activity is suppressed 
or 

inhibited by the binding of TGF-0 to Oglycan. The 
mechanism of TGF-fl suppression of APC function was 
characterized by using two well. 

that antigen presenting cells express 
flglycan on their cell surface; that Oglycan on APCs 
binds to TGF-0; that APC function of stimulating CD4+ 
helper T cell activity is suppressed or inhibited by the 
- 25 - 

binding of TGF-0 to flglycan; that TGF-0: #glycan 
complexes can be enzymatically removed from the cell 
surface of. 



